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1 SURGICAL RETRACTOR APPARATUS 

2 FOR USE WITH A SURGICAL PORT 
3 

4 

5 BACKGROUND OF THE INVENTION 

6 

7 1 . Field of the Invention 

8 This invention relates broadly to surgical instruments. More particularly, this 

9 invention relates to a retraction apparatus for use with a surgical port device. In addition, 

1 0 the invention relates to an improved methodology for performing retraction of the tissue 

1 1 surrounding a surgical port device. 
12 

13 2. State of the Art 

14 Laparoscopic (Thoracoscopic) surgical procedures are facilitated by the use of 

4 1 5 surgical ports (commonly referred to as "trocars") that provide access into the abdominal 

16 cavity (thoracic cavity). Various surgical instruments (e.g., imaging probes, cutting 

17 blades, clamps/suturing devices, etc.) are inserted into the abdominal cavity (thoracic 

1 8 cavity) via such ports and are manipulated in the cavity. Typically, such surgical ports 

1 9 employ a cannula as the passageway for the various instruments. Often, internal 

20 pressures in the body cavity are elevated by insufflation via an external pressure source 

21 operably coupled to the body cavity through an inlet in the surgical port. In such 

22 configurations, the surgical ports often employ gaskets disposed upstream from the inlet 

23 that maintain the elevated internal pressures in the body cavity while inserting/removing 

24 instruments through the cannula of the port. 
25 

- 1 - 



RAV-012 

1 In many laparoscopic/thoracoscopic surgical procedures, it is desirable at some 

2 point in the procedure to provide the surgeon with a relatively large size opening into the 

3 body. The large size opening enables the surgeon to use larger surgical instruments. It 

4 also enables visualization of the surgical site without a camera. Finally, the large size 

5 opening enables the removal of larger organs (or pieces of such large organs) through the 

6 body wall in less time. 
7 

8 Various surgical retractors have been developed to assist surgeons in retracting 

9 tissue surrounding an incision into the body wall. One common configuration for 

1 0 surgical retractors is to mount a plurality of retractors to a circular support ring. An 

1 1 example of such a configuration is shown in U.S. Patent 5,688,223. However, this 

1 2 configuration is unsuitable for use with a surgical port device because its nested 

1 3 configuration (when closed) will not fit around a surgical port device. Moreover, the 

1 4 radial position of the arms of the retractor are manually adjusted individually, which is 

1 5 cumbersome and time-consuming. 
16 

1 7 Thus, there remains a need in the art for improved surgical retraction devices that 

1 8 are suitable for use with surgical ports and thus overcome the limitations provided by 

1 9 these prior art retraction devices. 
20 
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1 SUMMARY OF THE INVENTION 

2 

3 It is therefore an object of the invention to provide a surgical retraction device 

4 (and corresponding method of operation) that is suitable for use with a surgical port 

5 device. 
6 

7 It is another object of the invention to provide a surgical retraction device (and 

8 corresponding method of operation) that quickly and effectively forms an opening of 

9 variable size through a body wall. 



10 



11 It is a further object of the invention to provide a surgical retraction device 

1 2 wherein the user can easily adjust the size of the opening through the body wall. 
13 

14 It is also an object of the invention to provide a surgical retraction device suitable 

1 5 for use in a broad range of laparoscopic and thoracoscopic surgical procedures. 
16 

17 In accord with these objects, which will be discussed in detail below, an improved 

1 8 surgical retraction apparatus is provided. The apparatus has a plurality of rigid retraction 

1 9 members disposed about a central axis that move radially with respect to the central axis 

20 between a closed state and an open state. In the closed state, the retraction members form 

21 a central opening that is adapted to closely fit around the tubular section of a surgical port 

22 device. In the illustrative embodiments, a planetary gear train, cable assemblies and lever 
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1 arms may be used to control radial movement of the retraction members with respect to 

2 the central axis. 
3 

4 It will be appreciated that the radial position of the retraction members of the 

5 surgical retraction apparatus are easily adjusted to provide a wide range of opening sizes 

6 into the body, and thus are effective in retracting tissue for many different surgical 

7 applications. In addition, the surgical retraction apparatus of the present invention is 

8 simple to use and effective in conjunction with surgical port devices, and thus is effective 

9 in a wide range of laparoscopic and thoracoscopic procedures. 
10 



1 1 Additional objects and advantages of the invention will become apparent to those 

1 2 skilled in the art upon reference to the detailed description taken in conjunction with the 

1 3 provided figures. 
14 

1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

16 

1 7 Fig. 1 A is an exploded view of a surgical retraction apparatus in accordance with 

1 8 the present invention. 
19 

20 Fig. IB is a partial side view of one of the retraction arms of Fig. 1A in 

21 accordance with the present invention. 



22 
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1 Figs. 2 A - 2C illustrate the surgical retraction apparatus of Fig. 1 in its non- 

2 retracted "closed" configuration. 
3 

4 Figs. 3 A - 3C illustrate the surgical retraction apparatus of Fig. 1 in its fully- 

5 retracted "open" configuration. 
6 

7 Fig. 4A is a view of the surgical retraction apparatus of Fig. 1 mounted onto the 

8 tubular section of a surgical port body that is inserted through the body wall of a patient 

9 during surgery. 
10 

1 1 Fig. 4B is a diagrammatic view illustrating the insertion of the surgical retraction 

1 2 apparatus of Fig. 1 into regions between the tubular section of the port body and the body 

13 wall. 
14 

1 5 Fig. 4C is a diagrammatic view illustrating the retraction of the body wall by the 

16 retraction members of the surgical retraction apparatus of Fig. 1, with the port body 

1 7 removed from the large size opening created by such retraction. 
18 

1 9 Figs. 5 A and 5B are schematic views illustrating an alternate embodiment of a 

20 surgical retraction apparatus according to the present invention wherein radial movement 

21 of the retraction members of the surgical retraction apparatus are effectuated with a cable 

22 and pulley mechanisms; the surgical retraction apparatus of Fig. 5 A is in its non-retracted 
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1 "closed" configuration; the surgical retraction apparatus of Fig. 5B is in its fully-retracted 

2 "open" configuration. 
3 

4 Figs. 6A and 6B are isometric views illustrating an alternate embodiment of a 

5 surgical retraction apparatus according to the present invention wherein radial movement 

6 of the retraction members of the surgical retraction apparatus are effectuated with lever 

7 mechanisms; the surgical retraction apparatus of Fig. 6 A is in its non-retracted "closed" 

8 configuration; the surgical retraction apparatus of Fig. 6B is in its fully-retracted "open" 

9 configuration. 
10 



1 1 Figs. 7A and 7B are diagrammatic views illustrating alternate embodiments of 

1 2 surgical retraction apparatus according to the present invention wherein the retraction 

1 3 members are nested about one another in the non-retracted "closed" configuration. 
14 

1 5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
16 

17 As used herein, the term "distal" is generally defined as in the direction of the 



1 8 patient and pertinent body cavity, or away from a user of the device (e.g., a doctor). 

1 9 Conversely, "proximal" generally means in the direction away from the patient/pertinent 

20 body cavity, or toward the user of the device. 
21 

22 Turning now to Figs. 1, 2A-2C, 3A-3C, there is shown an improved surgical 

23 retraction apparatus in accordance with the present invention. The surgical retraction 
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1 apparatus 10 includes a two-part housing (housing elements 12 A, 12B) that supports a 

2 plurality of retraction members (for example, the five labeled 14A, 14B, 14C, 14D and 

3 14E). The retraction members are generally L-shaped, with each having an arm (16A, 

4 16B, 16C, 16D, 16E) that projects along a direction substantially parallel to a central axis 

5 1 7 and a segment ( 1 8 A, 1 8B, 1 8C, 1 8D, 1 8E) that projects radially outward from its arm. 

6 In order to the provide a bias force that maintains the arms in position against body 

7 tissue, the arms may be angled away from normal (for example, on the order of 87 

8 degrees) as shown in Fig. IB. The arms (16A, 16B, 16C, 16D, 16E) are translated in the 

9 radial direction (perpendicular to the central axis 17) by a planetary gear train. The 

1 0 planetary gear train includes a sun gear 22 and a plurality of planetary pinion gears 24A, 

1 1 24B, 24C, 24D, 24E that mesh to the inner diameter teethed surface of the sun gear 22. 

1 2 The pinion gears 24A, 24B, 24C, 24D, 24E also mesh with the corresponding teethed 

1 3 surface 26 A, 26B, 26C, 26D, 26E of the segments 18 A, 18B, 18C, 18D, 18E to form a 

1 4 rack and pinion interface for each retraction member. A spline 20 is integral to one of the 

1 5 planetary gears (for example, planetary gear 24B as shown). A handle or knob (not 

1 6 shown) is attached to the spline 20. User rotation of the handle or knob drives the spline 

17 20 and planetary pinion gear 24B, which acts as a drive gear to drive rotation of the sun 

1 8 gear 22. Pins 25A, 25B, 25C, 25D, 25E and a ring spacer 27 may be used to hold the 

1 9 planetary gears in place (meshed) against the inner diameter teethed surface of the sun 

20 gear 22 as shown. In this configuration, user rotation of the handle or knob in the 

21 clockwise direction causes the drive planetary pinion gear 24B to rotate in the clockwise 

22 direction, which causes the sun gear 22 to rotate in the clockwise direction. The 

23 clockwise rotation of the sun gear 22 causes the other planetary pinion gears 24A, 24C, 
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1 24D, 24E to rotate in the clockwise direction. The clockwise rotation of the pinion gears 

2 causes translation of the rack surfaces 26A, 26B, 26C, 26D, 26E in the radial direction 

3 away from the central axis. Similarly, the rotation of the or knob and drive planetary 

4 pinion gear in the counter-clockwise direction causes the sun gear 22 to rotate in the 

5 counter-clockwise direction, which causes the other planetary pinion gears 24A, 24C, 

6 24D, 24E to rotate in the counter-clockwise direction. The counter-clockwise rotation of 

7 the planetary pinion gears causes translation of the rack surfaces 26A, 26B, 26C, 26D, 

8 26E in the radial direction toward the central axis. In this manner, rotation of the handle 

9 or knob and drive planetary pinion gear effectuates retraction of the arms 16A, 16B, 16C, 
1 0 16D, 16E in the radial direction away from (and towards) the central axis 17. 

11 

12 Figs. 2A - 2C illustrate the surgical retraction apparatus of Fig. 1 in its non- 

1 3 retracted "closed" configuration. Fig. 2B is a cross-sectional view across line A-A in Fig. 

14 2 A. In this configuration, the retraction arms 16 A, 16B, 16C, 16D, 16E form a 

1 5 substantially-closed tube-shaped structure about the central axis 17 as best shown in Fig. 

16 2C. Moreover, it is contemplated that the outside surfaces of the retraction arms 16 A, 

17 16B, 16C, 16D, 16E may include projections (not shown) that form a screw thread 

1 8 surface about the outside diameter of such tube-shape structure. The screw thread surface 

1 9 can be used to screw the retraction apparatus into place against the body wall and retain it 

20 in its desired position against the body wall during retraction. 
21 

22 
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1 Figs. 3 A - 3C illustrate the surgical retraction apparatus of Fig. 1 in its fully- 

2 retracted "open" configuration. Fig. 3B is a cross-sectional view across line B-B in Fig. 

3 3 A. In this configuration, the retraction arms 16 A, 16B, 16C, 16D, 16E are radially 

4 disposed about the central axis 17 to form pieces of a broken tube-shaped structure as 

5 best shown in Fig. 2C. As is evident, the diameter of the broken-tube shaped structure 

6 formed by the retractor arms in the "open" configuration is significantly larger than the 

7 diameter of the tube-shaped structure formed by the retractor arms in the "closed" 

8 configuration. 
9 

1 0 Turning now to Figs. 4A, 4B and 4C, there is shown an improved surgical port 

1 1 device 100 in accordance with the present invention, including a port body 1 12 with a 

1 2 rigid tubular section 1 14 and a side port section 116 disposed at the proximal end of the 

1 3 tubular section 1 14. The side port section 116 includes a side port 118 that is in fluid 

14 communication with a passageway 120 leading through the tubular section 1 14. The side 

1 5 port 1 18 is used for insufflation via an external pressure source operably coupled through 

1 6 the side port. In addition, the port body 1 12 includes a valve assembly (not shown) 

17 disposed at the proximal end of the port body 1 12 that maintains the elevated internal 

1 8 pressures in the body cavity during insufflation while inserting/removing instruments 

1 9 through the passageway 120 of the port body 112. The side port 118 may also be used 

20 for flushing as well. It should be appreciated that the side port section 116 may be 

21 omitted from the port body 1 12 while maintaining the valve assembly. 
22 
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1 The surgical retraction apparatus 10 of Fig. 1 is adapted such that the diameter of 

2 the tube shaped structure formed by the retractor arms in the "closed" configuration fits 

3 closely to the outer diameter surface of the tubular section 1 14. The surgical retraction 

4 device 10 is positioned in its "closed" configuration over the tubular section 1 14 as 

5 shown in Fig. 4A. 
6 

7 As described above, the port body 1 12 defines a passageway 120 through which 

8 surgical instruments are inserted and manipulated during surgical operations performed 

9 with the port device secured in place to the body wall. In order to secure the port device 

10 to the body wall of a patient, a sharp trocar assembly (which includes the port body) may 

11 be utilized to puncture the skin and body wall or an incision may be made into the skin at 

1 2 the desired entry site for the port device and an obturator (not shown) may be inserted 

1 3 into the passageway 120 of the port body 1 12 such that its tip extends from the distal end 

14 of the tubular section 1 14. The sharp trocar assembly (or the obturator and port body) are 

1 5 pushed through a narrow opening in the body wall at the entrance site. The sharp trocar 

1 6 assembly (or obturator) is then removed from the port body 112 such that tubular section 

17 114 remains in the body wall 122 as shown in Fig. 4 A. 
18 

1 9 After inserting the port body 1 12 through the body wall 122, irrigation of the 

20 entry site may be performed, if necessary. Surgical instruments (e.g., laparoscopic 

21 instruments, cutting blades, clamps/suturing devices, imaging probes, etc.) may then be 

22 inserted (and manipulated) into the body cavity through the passageway 120 provided by 

23 the port body 1 12 and the tubular section 114. During use, the orientation of the port 
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1 body 1 12 may be manipulated such that it is angled with respect to the orientation of the 

2 narrow opening in the body wall at the entrance site. During such use, the body wall 122 

3 exerts forces upon the port body 122. Preferably, the tubular section 1 14 is made of rigid 

4 material (for example, stainless steel, rigid plastic such as liquid crystal polymer or 

5 polycarbonate, glass-filled polycarbonate, or the like) such that the port body 1 12 does 

6 not substantially deform in response to such forces, thereby enabling the tubular structure 

7 of passageway 120 to substantially remain unchanged. In this manner, the orientation of 

8 the port body 1 12 may be angled via manipulation of the port body 1 12 without 

9 interfering with insertion, removal or other user manipulation of a medical instrument 

1 0 passing the passageway 120. This enables the medical instrument to freely move through 

1 1 the tubular section 1 14 while the orientation of the port body 1 12 is angled via 

1 2 manipulation. 
13 

14 When the tubular section 1 14 of the port device 100 is initially inserted into the 

1 5 body wall, the retraction apparatus 10 may be positioned such that the retraction arms 

16 16A, 16B, 16C, 16D, 16E engage the body wall 122. Alternatively, it may be positioned 

1 7 proximal to the body wall 122, such that when retraction is desired, force is applied to the 

18 retraction apparatus 10 along the distal direction such that the retraction arms 16 A, 16B, 

19 16C, 16D, 16E engage the body wall 122. In either case, the retraction arms 16A, 16B, 

20 16C, 16D, 16E are inserted into regions between the tubular section 1 14 and the body 

21 wall 122 as best shown in Fig. 4B. The user then rotates the handle or knob to retract the 

22 arms 16 A, 16B, 16C, 16D, 16E in the radial direction away from the central axis 17 of 

23 the retraction apparatus as described above. The retraction of the retraction arms retracts 
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1 the body wall 122 away from the tubular section 1 14 and increases the size opening into 

2 the body wall. The tubular section 1 14 (along with the port body 1 12) is then easily 

3 removed from the body wall 122 by lifting in the proximal direction, thereby leaving the 

4 large size opening in the body wall that is supported by the retraction arms of the 

5 retraction apparatus 10 as shown in Fig. 4C. Advantageously, the large size opening 

6 afforded by the retraction apparatus 10 enables the use of larger surgical instruments, 

7 enables visualization of the surgical site without a camera, and also enables the 

8 expeditious removal of larger organs (or pieces of such large organs) through the body 

9 wall 122. 
10 

1 1 With the port body 1 12 removed, the retractor apparatus 10 is preferably free- 

12 floating in the incision through the body wall. The retractor apparatus 10 may also be 

1 3 used in conjunction with a support apparatus (not shown) that retains the retractor 

14 apparatus 10 in a stationary position over the patient. 
15 

1 6 When retraction of the body wall 122 is no longer necessary, the user preferably 

17 rotates the handle or knob of the retractor apparatus 10 to retract the arms 16A, 16B, 16C, 

1 8 16D, 16E in the radial direction towards the central axis (and preferably to its closed 

1 9 configuration as described above with respect to Figs. 2A, 2B and 2C). The retraction 

20 apparatus 10 may be removed from the body wall 122 by applying a lifting force in the 

21 proximal direction. Alternatively, the tubular section 1 14 of the port body 1 12 may be 

22 re-inserted into the tubular-shaped structure formed by the arms 16A, 16B, 16C, 16D, 

23 16E of the retraction apparatus 10 to continue the procedure using the port device. In any 
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1 event, when the surgical procedure is finished, both the retraction apparatus 10 and the 

2 port body 1 12 are removed from the body wall 122 and the incision site is closed by 

3 conventional methods (such as stitching or stapling) or other desired methods. 
4 

5 A second embodiment of a surgical retraction apparatus according to the present 

6 invention is shown in Figs. 5A and 5B. In this second embodiment, the rack and pinion 

7 interfaces of the apparatus of Figs. 1 - 3C are substituted with cable assemblies that are 

8 pulled around stationary posts to effectuate retraction of the retraction members. As 

9 shown, the cable assemblies include cables 5 1 A, 5 IB, 5 1C, 5 ID, 5 IE whose ends are 

1 0 fixable attached to respective first connectors 52A, 52B, 52C, 52D, 52E and second 

1 1 connectors 54A, 54B, 54C, 54D, 54E. The first connectors 52A, 52B, 52C, 52D, 52E are 

1 2 mounted about the circumference of the sun gear 22', while the second connectors 54A, 

13 54B, 54C, 54D, 56E are mounted to the segments 18A\ 18B\ 18C, 18D', 18E' of the 

14 retraction members 14A', 14B', 14C, 14D f , 14E' preferably along a centerline of the 

1 5 segments as shown. Stationary posts (or pulleys) 56A, 56B, 56C, 56D, 56E are disposed 

16 in respective slots 58A, 58B, 58C, 58D, 58E in the segments 18A', 18B', 18C, 18D', 

17 18E\ The cables 51 A, 5 IB, 51 C, 5 ID, 5 IE slide along the pulleys as the ring gear 22' is 

18 rotated in the clockwise-direction to thereby pull the segments 18A\ 18B\ 18C, 18D\ 

19 18E' and the corresponding retraction arms 16 A', 16B f , 16C, 16D', 16E f in the radial 

20 direction away from the central axis. The ring gear 22 f is driven by rotation of a drive 

21 gear 24B and spline 20 in response to user rotation of a knob or arm attached to the spline 

22 20 as described above. In this manner, user rotation of the knob or arm effectuates 

23 retraction of retraction arms 16 A 1 , 16B\ 16C, 16D', 16E' in the radial direction away 
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1 from the central axis. Fig. 5A illustrates the surgical retraction apparatus in its non- 

2 retracted "closed" configuration. In this configuration, the retraction arms form a 

3 substantially-closed tube-shaped structure about the central axis 17 similar to that shown 

4 in Fig. 2C. Fig. 5B illustrates the surgical retraction apparatus in its frilly-retracted 

5 "open" configuration. In this configuration, the retraction arms are radially disposed 

6 about the central axis 17 to form pieces of a broken tube-shaped structure similar to that 

7 shown in Fig. 3C. As is evident, the diameter of the broken-tube shaped structure formed 

8 by the retractor arms in the "open" configuration is significantly larger than the diameter 

9 of the tube-shaped structure formed by the retractor arms in the "closed" configuration. 

1 0 The retraction arms may be moved radially toward the central axis (and retracted from 

1 1 the frilly-retracted "open" position to the "closed" position) by manually applying force to 

1 2 the retraction arms to move them in this radial direction. Such movement pulls the cables 

13 5 1 A, 5 IB, 5 1C, 5 ID, 5 IE in the radial direction toward the central axis and causes the 

14 cables to slide along the stationary posts and rotate the ring gear 22' in the counter- 

1 5 clockwise direction to the "closed" configuration shown in Fig. 5 A. 
16 

17 A third embodiment of a surgical retraction apparatus according to the present 

1 8 invention is shown in Figs. 6A and 6B. In this third embodiment, the rack and pinion 

1 9 interfaces of the apparatus of Figs. 1 - 3C are substituted with lever arms that effectuate 

20 retraction of the retraction members. As shown, the ends of lever arms 60 A, 60B, 60C, 

21 60D, 60E are mounted about the circumference of the sun gear 22" and about the 

22 segments 18 A", 18B", 18C", 18D", 18E" preferably along a centerline of the segments as 

23 shown. The lever arms 60A, 60B, 60C, 60D, 60E rotate as the ring gear 22" is rotated in 
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1 the counter-clockwise-direction to thereby translate the segments 18 A", 18B", 18C", 

2 18D", 18E" and the corresponding retraction arms 16A M , 16B", 16C", 16D", 16E M in the 

3 radial direction away from the central axis. Similarly, the lever arms 60A, 60B, 60C, 

4 60D, 60E counter-rotate as the ring gear 22" is rotated in the clockwise-direction to 

5 thereby translate the segments 18 A", 18B", 18C", 18D", 18E H and the corresponding 

6 retraction arms 16 A", 16B", 16C", 16D", 16E" in the radial direction toward the central 

7 axis. The ring gear 22" is driven by rotation of a drive gear and spline in response to user 

8 rotation of a knob or arm attached to the spline as described above. In this manner, user 

9 rotation of the knob or arm effectuates retraction of retraction arms 16A", 16B", 16C", 

1 0 16D", 16E M in the radial direction away from (and towards) the central axis. Fig. 6A 

1 1 illustrates the surgical retraction apparatus in its non-retracted "closed" configuration. In 

1 2 this configuration, the retraction arms form a substantially-closed tube-shaped structure 

1 3 about the central axis 17 similar to that shown in Fig. 2C. Fig. 6B illustrates the surgical 

14 retraction apparatus in its fully-retracted "open" configuration. In this configuration, the 

1 5 retraction arms are radially disposed about the central axis 17 to form pieces of a broken 

1 6 tube-shaped structure similar to that shown in Fig. 3C. As is evident, the diameter of the 

1 7 broken-tube shaped structure formed by the retractor arms in the "open" configuration is 

1 8 significantly larger than the diameter of the tube-shaped structure formed by the retractor 

1 9 arms in the "closed" configuration. 
20 

21 In the illustrative embodiments discussed above, the diameter of the broken-tube 

22 shaped structure formed by the retractor arms in the "open" configuration is 

23 approximately 40 mm, while the diameter of the tube shaped structure formed by the 
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1 retractor arms in the "closed" configuration is approximately 12 mm (e.g., to closely 

2 accommodate a 10 mm trocar). Other open and closed diameters may be provided, as 

3 desired. Although, the provided structure is particularly advantageous in expanding by at 

4 least a factor of two or three. 
5 

6 In the illustrative embodiments discussed above, the retraction members are 

7 formed of a biocompatible rigid material (such as stainless steel, high strength metal 

8 alloys, high strength plastics or other materials) that provides sufficient strength to bear 

9 the loads placed thereon in use during retraction of the body wall. A flexible sleeve (not 

1 0 shown) may be disposed over the retraction arms so that the sleeve encircles the 

1 1 retraction arms. The sleeve forms a continuous surface between the arms that aids in 

1 2 preventing body tissue from entering into the tubular structure formed by the arms during 

1 3 retraction. The sleeve may be formed from a biocompatible latex, silicone elastomer, or 

14 a stainless steel cylindrical spring that slips pasts its own surface to provide varying 

1 5 diameter during retraction. 
16 

1 7 There have been described and illustrated herein an improved surgical retraction 

1 8 apparatus for use in conjunction with a surgical port device. Advantageously, the radial 

1 9 position of the retraction members of the surgical retraction apparatus are easily adjusted 

20 to provide a wide range of opening sizes into the body, and thus are effective in retracting 

21 the body wall over many different surgical applications. In addition, the surgical 

22 retraction apparatus of the present invention is simple to use and effective in conjunction 

23 with surgical port devices, and thus is effective in a wide range of laparoscopic and 
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1 endoscopic procedures. While particular embodiments of the invention have been 

2 described, it is not intended that the invention be limited thereto, as it is intended that the 

3 invention be as broad in scope as the art will allow and that the specification be read 

4 likewise. Therefore, while the elements of the system have been particularly described 

5 with respect to their use with particular medical instruments, it may be used with other 

6 types of medical instruments. In addition, the surgical retraction apparatus and port 

7 devices described herein can be designed and manufactured with different sizes (e.g., 

8 varying length and cross-sectional diameter of the components), with different diameters, 

9 and with different materials. For example, closed diameters might range from 3 mm to 

10 20 mm or larger, and open diameters might range from 10 mm to 50 mm or larger. 

1 1 Typically, the closed diameter will be between 10 mm and 20 mm and the open diameter 

1 2 will be between 30 mm and 50 mm. Moreover, it is contemplated that other mechanical 

1 3 drive designs, such as ratchet designs or adaptations of the designs described herein, can 

14 be used to control the radial retraction motion of the rigid retraction arms of the surgical 

1 5 retraction apparatus. It is also contemplated that the retraction members may be adapted 

16 to circumferentially mesh about one another in the closed configuration as shown in Figs. 

17 7 A and 7B. In the configuration of Fig. 7A, the retraction arms are adapted to move 

1 8 relative to one another (e.g., slide, pivot) as well as move radially to effectuate retraction. 

19 In the configuration of Fig. 7B, the retraction arms overlap one another. This would 

20 enable the circumferential width of the retraction arms to be made larger to better prevent 

21 body tissue from entering into the tubular structure formed by the arms during retraction. 

22 It will therefore be appreciated by those skilled in the art that yet other modifications 
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1 could be made to the provided invention without deviating from its spirit and scope as 

2 claimed. 
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